A new species of Kibdelosporungium is described. This organism is characterized by white aerial hyphae bearing long chains of smooth-walled spores and abundant sporangiumlike structures. The new species contains meso-diaminopimelic acid, arabinose, and galactose (type IV cell walls, type A whole-cell sugar pattern), phosphatidylethanolamine (type PI1 phospholipid pattern), and no mycolic acids. The single soil isolate has chemical and morphological properties consistent with the genus Kibdelosporungium. A comparison with previously described species of the genus Kibdelosporungium in which we used standard techniques, fatty acid profiles, and polypeptide banding fingerprints indicated that this strain is a new species. The name proposed for this new species is Kibdelosporungium philippinense. The type strain is strain A80407 (= NRRL 18198).
Taxonomy of the Actinomycetales is constantly changing iis new genera are discovered and as workers develop new techniques which challenge existing classifications. Isolates ?with type IV cell walls (10) (i.e., meso-diaminopimelic acid plus arabinose and galactose in whole-cell hydrolysates) and llacking mycolic acids have recently undergone a major rearrangement. Two new nocardioform genera, Amycolata and Amycolatopsis, were erected by Lechevalier et al. (11) 'to accommodate mycolateless organisms formerly classified in the genus Nocardia. Another new genus, Saccharothrix ((71, although not characterized by type IV cell walls, has also ,absorbed a species formerly included among the nocardiae ((6) . The genus Kibdelosporangium, recently described by Shearer et al. (14) , also has type IV cell walls lacking mycolic acids, and its members produce both long chains of aerial spores and sporangiumlike structures. Development or release of spores from these structures has not been ldemonstrated.
Kibdelosporangia are known to produce novel glycopeptide antibiotics like the ardacins. Although it has been reported (14) that 10 isolates have been collected, only 2 have been described previously (14, 15) .
In the course of isolating microorganisms for our antibiotic-screening program, strain A80407T (T = type strain) was isolated from soil collected in the Philippines. Strain A80407T produces a glycopeptide antibiotic of the ristocetin type which is not a lipoglycopeptide like ardacin, because it does not yield fatty acids upon hydrolysis. In this paper we describe strain A80407T and, based on its chemical properties and taxonomic characteristics, propose the name Kibdelosporangium philippinense sp. nov. for this organism.
MATERIALS AND METHODS
Bacterial strains. Strain A80407T was isolated from soil collected in the Philippines by using selective isolation procedures. Strain A80407.4 was derived from strain A80407T by N-methyl-N'-nitro-N-nitrosoguanidine mutation. Kibdelosporangium aridum ATCC 39323T was purchased from the American Type Culture Collection, Rockville, Md. Kibdelosporangium aridum subsp. largum ATCC 39922 was unavailable; therefore, previously published descriptions (15) were used to obtain its characteristics. ml of deionized water. After incubation on a rotary shaker, the cells were harvested by centrifugation, washed twice with sterile water, and then used as inocula. Cultural studies were done on ISP media 2 to 9 (16), calcium malate agar (19), Czapek solution agar (19), glucose-yeast extract agar (4), nutrient agar (4), tomato paste-oatmeal agar (19), and tap water agar (4).
Cultural observations. Characteristics were recorded after 21 days of incubation at 30°C by using methods recommended by Shirling and Gottlieb (16) . The ISCC-NBS Centroid Color Charts (18) were used to identify reverse side colors; color chips from the Color Harmony Manual (3) were used to describe aerial mycelia.
Physiological tests. Methods recommended by Gordon et al. (4) were used for the physiological tests. H,S production was measured by placing lead acetate strips (Difco Laboratories, Detroit, Mich.) over the surfaces of ISP medium 6 agar slants. Testosterone degradation was measured by using 0.1% (wthol) testosterone in nutrient agar. Allantoin decomposition was measured by the method of Kurup and Schmitt (5) . NaCl tolerance was measured by streaking a culture onto the surfaces of plates of ISP medium 2 containing NaCl at different concentrations, and incubating the preparations at 30°C for 14 days. The growth temperature range was determined by inoculating culture plates of ISP medium 2 and incubating the cultures at different temperatures for 7 to 14 days. Catalase, phosphatase, and urease were determined by methods of Blazevic and Ederer (2).
Resistance to antibiotics. Antibiotic disks obtained from Difco Laboratories were placed onto the surfaces of ISP medium 2 agar plates that were seeded with a 2% inoculum of the organism to be tested, and the preparations were incubated at 30°C for 1 week.
Chemotaxonomy. Whole-cell hydrolysates prepared from washed, lyophilized, 72-h vegetative growth were examined by using the methods of Becker et al. (1) Fatty acid analysis. Fatty acid methyl esters were analyzed by gas-liquid chromatography with a model 5898A computer-controlled gas-liquid chromatography system (HewlettPackard Co., Palo Alto, Calif.) (12). Lyophilized whole cells grown for 72 h at 30°C were used for all fatty acid comparisons.
Protein analysis. Microbial fingerprints using [35S]
methionine were generated and analyzed from polypeptide banding patterns obtained by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. A computer-controlled system developed by AMB Automated Microbiology Systems, Inc., San Diego, Calif., was used. Cultures were grown on Bennett agar (19) at 30°C for 72 h, and the proteins were labeled with [35S]methionine, separated by electrophoresis, and then visualized by beta scanning. The data generated were used to construct a dendrogram.
Scanning electron microscopy. A culture was fixed in osmium tetroxide vapors for 20 h, dehydrated, rotary shadowed with gold-palladium, and then viewed with an Etec scanning electron microscope. 
Identity of genus.
The new actinomycete genus Kibdelosporangium is defined by the presence of long chains of spores, as well as sporangiumlike structures, type IV cell walls (meso-diaminopimelic acid, D-glutamic acid, DL-alanine, muramic acid, N-acetyl-D-glucosamine, D-galactose, and arabinose) lacking mycolic acids, and a type A wholecell sugar pattern (D-galactose and arabinose) plus traces of madurose (3-O-methyl-~-galactose). Strain A80407T has chemotaxonomic properties, cultural characteristics, and morphology that are consistent with its assignment to the genus Kibdelosporangium. No madurose was detected in whole-cell hydrolysates after several attempts; only trace levels of madurose are present in the genus according to the original Kibdelosporangium description (14).
Identity of species. The genus Kibdelosporangium currently contains one species, K . aridum, and one subspecies, K . aridum subsp. largum. Strain A80407T was compared with K . aridum type strain ATCC 39323 (B. A. Bowie, D. J. Newman, M. C. Shearer, R. D. Sitrin, and J. R. Valenta, U.S. patent 4,548,974, 22 October 1985). Cultural, morphological, chemical, and physiological differences are significant. The antibiotic resistance patterns, carbon utilization profiles, and fatty acid analyses of the two species are quite different (Table 1) . K . aridum subsp. largum ATCC 39922 is unavailable at present for comparative studies. The previously published description of this subspecies (15) shows significant differences with strain A80407T (Table 2) .
Fatty acid analysis was done on wild-type strain A80407T, mutant strain A80407.4, and K . aridum ATCC 39323T. Cells of all three strains were grown for 72 h at 30°C in the same FIG. 3 . Scanning electron micrograph of spore chains of K . philippinense grown on ISP medium 4 for 3 weeks at 30°C. Bar = 1.0 wn. media. Figure 1 is a three-dimensional plot showing the total amounts of named fatty acids between 9 and 20 carbon atoms long. Strains A80407T and A80407.4 were in a cluster distinct from K . aridum. In addition, K . aridum has two fatty acids that are not present in strains A80407T and A80407.4, trans-16:l (4.1%) and anteiso-17:l (11%) acids (Table 1) . These differences, which generally should not occur within Protein polyacrylamide gel electrophoresis gives a pattern of polypeptide bands (17). This microbial fingerprint allows for computerized matching of protein patterns. A dendrogram was constructed with coefficients of correlation for wild-type strain, A80407T, mutant strain A80407.4, the K . aridum type strain, and two Streptomyces species (Fig. 2) . Streptomyces coelicolor and Streptomyces lividans were included to illustrate a correlation coefficient at which species could be distinguished (i.e., an r value of 0.90 indicates separate species). Strains A80407T and A80407.4 clustered at an r value of 0.96, and K . aridum clustered at an r value of 0.81. These are ancillary data which further support the contention that strain A80407T and K . aridum are separate species.
Cultural characteristics. K . philippinense grew slowly on complex and defined media. Aerial hyphae and sporangiumlike structures were produced on most media. Inorganic salts-starch agar (ISP medium 4) and tomato paste-oatmeal agar supported excellent substrate and aerial hypha development. The color of the aerial mycelium was white; the reverse color was generally pale yellow to orange yellow. SoIuble pigments were occasionally produced. The cultural characteristics of K . philippinense are summarized in Table  3 . Neither crystal formation nor hyphal fragmentation as described previously for K . aridum (14) were observed with K . philippinense.
Morphological characteristics. K . philippinense formed an extensive substrate mycelium and aerial hyphae with long chains of spores. These spores were long cylindrical rods having smooth surfaces and measured 1.6 by 0.4 pm (Fig. 3) .
Many sporangiumlike structures were observed beneath these long spore chains (Fig. 4) . They appeared to be borne apically on aerial hyphae or sporangiophores. These sporangiumlike structures were round, ranged from 1 to 10 pm in size, and had rugose surfaces (Fig. 5 ) . No release of spores was observed. These structures had the appearance of true sporangia; however, since no release of spores was observed, they were neither true sporangia nor spore vesicles.
Chemotaxonomy. Hydrolyzed whole cells of strain A80407T contained meso-diaminopimelic acid, galactose, glucose, mannose, arabinose, and ribose. An unknown pinkish spot having an R(ribose) value of 0.15 was observed. No madurose was detected. Phosphatidylethanolamine was detected in whole-cell extracts. No mycolic acids were found. Thus, K . philippinense has type IV cell walls (lo), a type A sugar pattern (lo), and a type PI1 phospholipid composition (9).
Physiological characteristics. K . philippinense produced acid from D-arabinose, cellobiose, a-methyl-D-glucoside, fructose, galactose, glucose, glycerol, inositol, lactose, maltose, melezitose, mannitol, mannose, melibiose, L-rhamnose, ribose, trehalose, and xylose. Acid was not produced from adonitol, L-arabinose, cellulose, destrin, dulcitol, ethanol, erythritol, glycogen, inulin, raffinose, salicin, sorbitol, sorbose, sucrose, or K. philippinense produced catalase, H,S, and phosphatase; it hydrolyzed milk, liquefied gelatin, and produced melanoid pigments on ISP medium 1 and ISP medium 6 but not on ISP medium 7, tolerated levels of NaCl up to 2%, grew in a temperature range from 20 to 40°C, was not resistant to lysozyme, and reduced nitrate to nitrites.
K. philippinense was resistant to 30 pg of cephalothin, 2 pg of lincomycin, 15 pg of oleandomycin, 10 U of penicillin G, 10 pg of tobramycin, 30 pg of vancomycin, 30 p, g of nalidixic acid, 300 U of polymixin B, 5 kg of trimethoprim, and 300 U of sulfadiazine. It was susceptible to 10 U of bacitracin, 10 pg of gentamicin, 30 pg of neomycin, 5 pg of rifampin, 10 kg of tetracycline, 30 kg of chloramphenicol, 15 pg of erythromycin, 30 pg of novobiocin, and 3 kg of mandelamine .
Our comparisons indicated that strain A80407T is unlike the previously described species of Kibdelosporangium. Therefore, this strain is proposed as a new species, for which the name K. philippinense has been selected.
Kibdelosporangium philippinense sp. nov. Kibdelosporangium philippinense (Phil. ip. pi. nen'. se. M.L. adj. philippinense, pertaining to the Philippines) cells are aerobic, gram positive, non-acid fast, nonmotile, filamentous, and differentiated into substrate and aerial mycelia.
Type strain. The type strain is strain A80407 (= NRRL 18198). It was isolated from soil collected in the Philippines. The species description is based on a single strain and thus serves as the type strain description.
